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(57)Abstract: 

PROBLEM TO BE SOLVED: To form high-precision and 
fine through holes for connection by a short-time laser 
treatment while applying a high stiffness to a board by 
using a relatively thick metal plate. 
SOLUTION: A multilayer resin wiring board 100 is 
provided with a copper plate 1 1 having a first major 
surface 11 A and a second major surface 11 B, plural 
wiring layers 31, 32, 51 and 52 positioned on either of 
the sides, plural insulating layers 21, 22, 41 and 42 
between the copper plate 1 1 and the wiring layers 31. 
32, 51 and 52 and between the wiring layers, a copper 
plate connecting via 36 which connects the wiring layers 
31 and 32 sandwiching the copper plate 11 and which is 
formed in through holes H2 and H4 for connecting the 
copper plate respectively passing through the copper 
plate 1 1 and a copper plate connecting via 56 which 
connects the wiring layers 51 and 52 and the copper 
plate 1 1. The copper plate 1 1 is provided with a part 12 
thinner than the other part. The through holes 36 and 56 
for connecting the copper plate are formed by laser treatment passing through the thinner part 
12. 
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(54) i^moiim] mmmmesmtmxft^Dimm 



(57) [g*^] (IglE*) 

c mm^fs. ] Mii^iiEiasM 1 0 0 « , ^ 1 1 
1 Aai/'ig2±BQi 1 BS:fl-r-i.ffl«i It, -en^ti 
comiziiLm-ts>M^conmm 31, 32. 51. 52 
mwLi itmmmsi . 32, 51, 5 2i: costs 

J;viS^srat=^rffi^.|.«ISio^Bg^S2 1,22, 
4 1, 4 2 h , 1 1 &'etim«3it--s.ffl?«SMffl 
RMTLH 2 , H 4 HznM^ii, mu 1 1 imtsmmM 

3 K 3 2 tfllfln 1 0=*S-«i^-rSiB«ii«iBgb'r 3 

6^ge^)i5 1 , 5 2 hiHK 1 1 coEM^mm-^mm. 

r 5 6 1 -g. . ^« 1 1 {ifdJ^TjgP:})-^ 0 i>if 
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immm2 J ^^mnzsiM(^mmmmwmmLX'h-y 

[ tmm 3 ] m^m 1 1 tiiamm 2 iztmcommm!^ 

W!mmmx'h^x. 

1iiiB^K«tiMfflRa7LO@*^ 5 0// maTX'Si h Z 

±m±mm<^m 1 ±mmi5j:x/m2^mmiz&.m^&m 

±m^mL b Bsnii b <7)mz . t /LSi±ie^ii^ b mm 
m b coigi*j J: x/Mmmmzir^-ti-mmcomm^mm 

b. 

mmmmmimizm^^ti. ±Mi^mmbmumm.-ti> 
^mmmm^'Tb. t:mt^mmmfmmmL<ommif 

mx'h-ox. 

MMJiwMJim^mx. ^zb ^mkb^tmrnmawm 

m^^B] m^tm4iztm(^mmmmnmmw.comm. 
■^mx'h-^x. 

±Sc7)^-^< b h^^-ftit^ti^^coyif hx.'yi-yy'i,zx 

*) mm Lx^^ z. b ^mib •t?>mmmmmimL<7)m 

mum. 

[ imm 6 ] If js 5 iztmcommmmEjmRc^mM 

ifrnxh-^x. 

mbm2iMbC)mmM^tm^i^mtx\^^zb^ 



im^7 ] m^m6izsm<ommmmsmmm<^^ 

umx'h-ox. 

Byia^jRMco p -h . mim^m\m%^ 1 2 

[0001] 

uztiC:.couzi^m-mwmm^^^h mmmmu 
wmLisxx/^<nism-)sm\,zmL. m\,z^ ±wM.iznm 
ii^mmLfzwmmm^siii^x/^<7)mmm{zm 

[0002] 

[ m.^com] ] m.m-m^mmm b wm t ^^mz 
nrnttzmmmmmmmmhtix^^h . ^co^iz 

CO. mm. z<r)^mm^:^T (Mi) bt. ^<o±t 
mmmtm b mim b ^^mzmm t t t * 1. » 
zcom^. ^9Mii. mmi^Lhl\'Mmmmi^Lbi-^ 

Zbifi^\^. Z<r>i.oti:±W^^m\-^h^\,zii\^X. 

Z<r>±WmMi.V^Z.il^mi2-><rymmn± 
^Sggt/cv^^-^^Tii. mwmmbMzz.<r)^w^ 
<o Y V ji-xmrnfiimm t . ^oMm^ t^i^^co^ •/ 
^^mFi,zX'^x^mm.mm\i'Tt:mmL. cko^sk 
mm^'Tizj:'^x^m^u\^zmm'ti>zbiimhtix 

[0003] 

i^m^fmtxobi-tmmi mm^izm 

^■tumcomm^t. Amt. mmitco^mzi^dfz 

^b. Ky;p-cm-ts%ir(c«, mxizmmmA^i> 
mutm^izMfn-tt^. #t:miifL<ofi^<^2oo 

//m(0. 2mm) KU;H3j:^Jn 

xcommmmm^z^j:^. 

[0 0 04] -iZX'. Y AGU^-f<7)t^4mm^^j:b'C0 

mmu-^i:h*>\^fzu-'9'mxizx->x . mmum 

mizmmmm'r^ b mzm^Kc b-co±mmz9.m?ii 
mm-^zbt^^^ixh. z<7)Xo^U'-^'mx{zx 
ini. ^'y;^J:')t^aise^. Mt{f<^5 0/xmSJKj>i> 

\mzti\iiTcDmcoMm7iim^mmx^ mm 

[000 5] bz^x\ mm. m^2o 
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um. 3 5 urn) {Z. mfj^^mmir^ktsm^m^^- 

mmmsim'^m$(^)m\'^ ( 1 0-2 o/xm^js) com 
mm^^-yy) Tct^mtrz^-^^z. ms.<o^m^zX'>x 

(t;f'9a) tmi^^-t\K ztiizML^mmi:m<^& 

[0 0 0 63 L*^u^«^'^, zcDX^i^z±mmzm^i 
m< Ltz^^ui. ^^c^xoKcu-muxizx-^x^ 
mm^zMm^i^m^-ttcoijwmizy^ci, „ ^mmcnm^ 

-^xMTxmmimzmM-t^iitK u-^'tunmz^ 

^-5T<s. ttz. MJicomzm.-t^mizX'yxmm 

[0007] M\mi. t-h>h^mM},zm^Xts:^flfz 

hcDX'h-yx. ikmm. m^mRt/ztii^comiziftiE-t 
mmfimmi^-tmmmmmmLX'»>r>x. m. 
mm\^^mm^m\<^izt^zX'^xmmiz^\^mmin 
4L^*^% i , ^^mmcoi—fmxizi. -^xmrn^x-m 
m^j:^mmmmmmji^mss.Lx . ^m^tmrnrnt 
^w^n-th^immm'T^m^Lx^j:^wsmms^ 

I. 

[00081 

hmL<nm:mh. ±.u±mLh^mmt<omz. ttz 

ii±smmm. t mwim t(7)mm mmmrs^zif:^^ h 

ti^'tinMi-^^^miiRmmmnm?iP^izm^^ti. ±12 

mmmwtmmxh'^x. ±m^mmimcomx 0 

rmxizx 'yx±si^mm<r>m^^^MmLxm^^ti 

x\^hzb^m^ b^mmmmwM.mmx'h h . 
[00 09] Mm\<zxmi. ^m,m±. m^cnm\m 
^U'kmx.xa^^ . za)m^mz\y-^Mx.t<zi:h±w, 
wmmwmivs:m^Ltzcr)x\ mm>x'\im^i}m\^ 



mtioi^mmmmm^x^^. tt-h. u-^mtiz 
X'oxmmm^z±mmmmnmKi:m^Lx\<^^co 
x\ my'^±mLi:m\^fz^bmmiz^ mm^j:^mmm 
mmnmji^^m^zt^-^-$inmznm't^ z t *>'-c-^ 

i.. msx'mti)im\>mmmmitBkmib'ti>zbtf^T 

[0 0 1 03 ZZX\ ±WM.b LTii, !f 

mT.m<7)^m. mi&m^^m.Lxmi'ttniii^^ijK 

mi:^^txm'SMifi-ttiiix\\ mm. x^^^^^ 

mmmizj^^:^i^m^^j:iicDmmimmi^^ifm^ 
tzm^^-mmm^mmtimf^ti^. ^^iz. wmlm 
tLxii. mm^'^mmmim t c^^*ii=5r t'mm t 
xmmixiix\^i)K mtii. m. -v^/w. ht^^a 

[0011] ±mimwdri,t. ^mmt:m.m-h±m 

wmmvM^i^zm^^ix. ^mmtw^LxmmLx 
v^tijf j;v\ ^-ox. ±mMimts2-:>mmm. bp 

■t^hcOX%^\'\ 

[ 0 0 1 2 3 § hi,z. ±immmmm^mwLX'h'yx . 
m^mL<7)m^i3i5 0 m mmzx-h o . mmmm^co 

[0 0 1 3 3 ±mm<7)m^t^ sou mm±ic^^ a . m 
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nmmmimm)Kcr>mm.^zi5 {t ^ r h & * < 
ttz. ±mnwmmMimmr>mmmmm<r> 

t x\ ^mxm'\t<7)m^^mmmmmMWLt-i-i> zti}^ 

[ 0 01 4 ] , iMmmmmiMmmx'h'yx . m 

m-^mmcom-^ sou ma±.xh d . mm^mmmm 
mmmiicom\ 5 0u muirxh^^ t immt -th 

[0015] ^mmc^m^ti^ sou miii±(c^i. t mm 
i)^^<t{:'^x±mm.cr^m^t-^^i,zt£t . t*^t, a 
^ . ±mm^ 50 u m\ii±<r)m $ xim^x # ^ c ^ 5 o 

WimWMi^-t^WMmt<7^)W^^mmz^j:li)- 

■(^%2±mm.zm:fhmL<nmm)^. iie^isisi: 

mmmT^^zix-{±.-thm^<omm^mmt. ummm 

nmzm^^ti. iM^wiMbwmm'th'^mm^ 

t'T t. ^mth nmmmsmmL<r)mmimx'h -o 

wmmwM^^. v-^im-JMz)^y)i^m-h^wm 

[ 0 0 1 7 J ^%mzxtni. j^<m< ^ixtzn^^ 

x\ v~^MJL{zi:.y)mmmmmbm^^t^nM^t 
±mimwm.miimm-h. u-^x. u-^mxiz 
fcv^T, mm^-^n-hik<cr>x'^tmRcr>n-hmm^i3^ 

com^^m<x.^^^-'^. WMTM^^za^^x . ±mm 
0 m ^tm-%izy^ 0 . *® * *) i}^\^±-t^ . tfz. 
u—^i3uxt<^'!%xt^r>m< mxx^hcox'^mxh 

[ 0 0 1 8 ] § otc, nmmmmmL<r)mwAxh 



[0019] u—fMxizx?>^^wi.mmmnm.ji(7)ii 
mmmii. -miz^mmxhh. ztuzMV. 

mm^<^mmmm*m^^^^izii , ^mmt mmmtm 
^^^^zummm^hh^^hh^) t^mmttzm 
^iz. :^mmfmi)'^m.w:tK^Q.wizm^izi±m^m^ 

x^zx-yxm^mMi^m^^cnm^^^^m-hikKzb 

<xo izm^^tifz^t^vtt. ^mmmt^mnmmm 

fs.x-^tc^^'ofz 0 . mm^+'>^xh'ofz*)-r^T^m^i: 

±thZbizy'j:i,. ZtL^zML. -«ttc{iB»StOftV^ 
y^h:}:.y^y^izXmmUimm-&^'^izii. ^ 

i^z^zbtmw m.-yx. vtmiz^mmmmmnmii 

[ 0 0 2 0 ] § ±immmmnmmm<7)m.m-^m 
xh-^x. mm^mma. mmmmmi^i-^bmz. 
mismi iMbm2i.mbcors^nm-ti>mmmx.x 
^^^zb trmib-r^mmmmi^SimmcriiiWjmb'r 

ib:^\'\ 

[0021] ±mm^mts2-^commm±^mmt^ 
cote. ^mmbi>mn-th^cr>m. ^mnbutm^ 

xtiif. ^mmizmmmmtxhicox. zcomnfH 
izmib(=titzmm^Mm-t^±mwm\::r^zx-yx. 

{i\ ^s,iz^mmm±^mm.-t^zbi:,x^t. ^xn. 

Wf^^brnm^zy t h:r.-y^y9'xm^-t^ll 

^fz. mm^<m^bm^f>h\^^t^(ommzm^tx 

[ 0 0 2 2 ] § -btc. ±isa««8iie^«^o»jt:^ 

mRx/m 2 V ^-r tL*^>VB*^ , BtriffiS?L{± hum eis 
i±ffi&t^'m2±ffi«WM*>^s c7)7=}- ^x■y^y^r^- 
J; 0 mizm^ix^j:^zb mmbi-mmmmwm 

m&cr>mt:mb-t&b^\,\ 
[0023] :^^mizXtHI. Zcr,J:^yi:mil^i.^m 

m^i^-mizm^X^ ^cr>X\ 

tit's X^ ■S) . 
[0024] 

[^0jc7)^Mc^jFM] immmmi ) ^mmmmc^m 

«®fliiaiis«i oo(i, ffl^ (^iR^) 1 itomi± 
IB (±Bi) 1 1 Ate. mmtmm2 1, 4 1 , e i tia 

«yg3 1,51 ^3cSlC. il^i. ^«l Ic7)m2±ffi 
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(Tffi) 1 1 B(Ii>«lii^il2 2, 4 2, 6 2tMm 

m) SrWtTV^S.. ^(^ymWLl ^<r>W-^ (10 5 

[00 2 5] ::oai|:^l l(50±Tffil 1 A, 1 1 B±(C: 
{4 . ^neix3i«l^?LM P T F E (3X4^ # vffill ^ 

^^zmm-mmn.^mm>^^j:^f^^ 5 o*cm<o<sii§ 

^^«2 1, 22, 4 1, A 2ti'mM^flX^^h . 

5E^«c23. 2 4^=5rLTV^I>. i 

fz. mmmmm(y 1 , 6 2{i. i![S4 o/xm-c\ mm- 

0 . ff^'&c^&M.f.zmmmkme 1.62 

5163, 64^«i;i, Z^liZ. :i-y^;W;< 

3Ji*>^>55:0, Eg^^L^iU C^.y7°^^?-r-.-i<*-K^ 

7 2*^Jg^$fL':v^S. -tJt 0. «ll§ifeiSi«6 1.62 

[00 26] ieiS«3 1 . 3 2, 5 1, 5 2(4V^-filt, 
/f 1 5 mOffl*>/o^ 0 . 0r«<OSMl^N-:5'-y*J» 

fiS;§ixTV^i>„ tfz. i£ia«3 1 t 5 1 , iS*g«3 2i: 

5 2 1 ^^fi^ixmmti>fzi^. mmmmmA i ^fc(4 

4 2tC?gJi!cL7t:Bi:g5 0/xmOWTLH5, H6l^t=. 7' 
7^i^Hfc.'T5 7, 5 8*g^^§nTV^|,. $/i>tC. m 

m i^mimm3ik.wM.m3 2bc^Wi'k. mm 
1 tiiim^mo'y-yimmn±i:M.\^t.zmmthtz 

i^s ®l|gi^e2 1 , 2 2t5j;l^mi 3f*)c0^m2 

3 ^mii-tSEf:! 5 0// mc7)ffl^i^ffl«ji?L (^iR« 

ffiiH^ffl«ffl?L) H ic7)p^a{-{i, mt^i^tc'o. wmi i 

mrnk'^r) 3^ifim^^ixx\^h. nmz. istaes 

1 hwmms 2 1 (Ti^iw^-thtzisb. mmmm 2 

1, 22, 4 1, A 2 a xumiii 3 ^crmrn^ 2 3-^ 
nm-thmis o/j.mcommm.mnm?Ln3(Dtimz 

[0027] -73 . mw.li. mm3 1 . 3 2coh« 

faSr-en^^iSIIS-tS/vri^, «l!i«5i^«2 1 . 2 2. 

mw2Aiixmmi i<nn^ui 2^nm-thm.n^ 
0 umo^rnimmmmm^i {^mmmmm.'mi) h2 
rtM(c<i, a^*»<b^o . 1 1 • mm-thmm 
mm^r i^wmi^'^T) 3eim^^ixx\^h. t 
rzmmiz. iB^ii . mm5 1 , 5 2(r>E.mm?:^ti 



Wm-t^fzib. ffiBi^«2 1 . 22, 41, 4 
2. 5E««£2 4fcJ:VJ8«l l<0»l*I^12^Ma-^-S 

umsoM m<7^mmmmmMmn.n a (^^^mui. mt^ 
^^j:'o.mmiibmM- mmt^mmm^'T 5 6*^- 
m^^iix\^h. zinzx'o. zcr>mmiooizmf:t 

ci- yrmimmLxmntfzt^izii, mmi 
1 {4, mmmm^'T3 5,55 ^atTF;f«(o«e (si 

^*3. #«3i?LHl, H2, H3, H4(i. fiS^^^J: 
otC. V^-rni^YAGl^— tftf0m4lSPjgl^— r 

III/— T) lzj:^]y-^j}lil.^zj:'yxm^^ivx^^l. 
[0028] ZZX\ ««1 00-CJ4, fll«l 1*W§ 

1 0 5/xmhifVi;^ii6, 1 0 0 i#soWttt 

MXI 0 0<7)mR\'^:bm^^Z^j:HU\ I Cf-.yr 

(H^^t^i^) m^mmLtz^izt5\^x . mmi)- 

^, tfz, mmMmnm^ui , H3*iv— rsniic 
i-^rmi 3f^izmfR^tixu?>m. mmmmmmm 

?LH2, H4t. rjDl(wJ;-3-rff[^SPl 2{:J^« 
ag2 0 0/xm*P (*ll*tJ^SST'{45 0x<m) <7)es$B 

^iBB^ffl«ji?LH 2 , H 4 ^ , -^mzmwi. vfzm 

WLlOOb-th^t-h^X-^^. 

[ 0 0 2 9 ] ov^-c\ 1 0 ocn^-n 

miz-^\^xwmth. t-r. mmiooizi^mrhmm 

1 icoi^jitcov^T, m2i:mmtxtm-t^. 112 

( a ) tc^J^f J: ^ tc, 1 0 5 jum(7)ira« 1 1 iMM 
•th. Z<r>mm.l Iff^lMl lAtJii^Tffil IBt;. 

02 (b) t^-riolCs JS3Ktt^i-'Xh^1iS*L. ^ 

1 1 A«cjgfi!cL;t^xXhSR 1 tTffll 1 Bmiizm 
^Lti\^'J:^hmn2<r>f^if~yt)m^j:t>^h. mm(i 
{c{4, Ui^'xh/iRitcfcv^rji. f^a^r^ J; d t^m 

1 3&ffMfl.gEfi£0flil. ffP^^l 2*?gfigt-|.a5fitC 
4,^PR1 h^Jgfiit-ri.. MznL. ki^Xb«R2 
tCfcV^Tti. »l^g|51 2^J^Bg-rS^<2t{4raPSr?^« 

L^V^T-\ mi 3&ffMi-|>^{5l3PRl h/i(t&?^ 

^«f^. iM«l l^x.y^y^'-t-l.t, 02 
( c ) ±Tffil 1 A, 1 1 B(?)M(i*»'^> 

X«y^y^^ (PHiX-yf-y^) SttS.rttC.tOmi 
3*^"J^J?S<;T'#I>(3*\ [5IB#(=±H1 1 AilJ*-ii.«;^Xv 
i-y^"' (>tffix-yf->'^-) $ix.i.^i:tcJ;0. /f^^Of* 

<sii3t»i«ia5i 2ifim^x'%h. n^^i 2<r>m^ 

yhn-;^-r-#, *SI]!ifi?B®T-(4. m^AOumb^^^ 

xo^zLx\>-^h. ^<7)m. u'jxhmRi. R2^mm 
^-r^zbx\ miii3t5Xt/m^mi2^^-rm 
«ti lamf^ti^. 
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[00303 c:<5) J: o tc, i^^fettl^vx Vcon^. 

ioit^X yf-y^, aP*>7:f hX-y^y^^fflV^-Clil*! 

gpi 2&ffML^:*^-&, 2cO{aSffiS&K<T- 

mmnmn.H 2 <o^?L«iT 0 ^+^t-*> o 

x-y^y^'tciOmi 3Sr. n-fflx.y^y;/(ci 0?* 
I^gpi 2 5r?^fi!(;-?t-|.fc, -^c7)7;r hx-y^y^lcio 
T-^tc (TO::) mi SisiVfi^gpi 2*Wt- 
#S<0-C. iH«Cl l&^fc:i?ii'C#-5.fl6. mi 3^ 

<t--l.^i:3&im-i.o =5r*3. ±ia«Oj;at:. mi 3& 

xmm^i 2i-mizm^-ti'. m^i2i:m^Ltz 

[00 3 1 ] mz. mmi o ocomm:^miz-:>\^^xmm 

1 1 Afcitrrai 1 Btc, -f-fL-fixa^^TLSPTF 

E t^iS'fi:«x;j-°df v-^ii^ -ir?i $ ^fz rOTiy^f m 

^t^irV^) fcJ;t^'i¥§2 0^imOlig?i3 3. 342:^^ 
X. M^ri^^m (H^t^v^) 

-rVy°]y^?:mit^-tX. ^tl^iim^5 0Mm<r> 
«B^te^«2 1, 2 2^ffM-r-i.. 03 (a)tCi3V>-C 

mmx^-tmiii 3fHi5^um^<7)mm^i2kzii. r 

Ur^jJ^*>^> L^^aiL/SX;K^S^«llg*i?E^$tl-C^« 

*23, 2 4Sr=(f LTV^i., 

[00 3 2] -eOf^. 03 (b) l,Z^-tXol,Z. YAG 
1^— +fi0m4iSig^ (^;ft2 6 6nm) SrfflV^T, 
-rjDKCcfc 0 . ffl?I3 3 . 2 1 . 2 

3 , mj^mmm 22, t/mm 3 4 . -^t^as 5 

33. 3Aizh^^-fh^ttfiX'^h, nmz. mm3 
3. mmmkm2\. -m^A. mmi 1 m^mi 
2) . mmw!mm22. im/mm3At.z-mi5 0um 
(^mmmmmm 2 i-mzm.-th. ^r*,^ 

^mv-^im\^x\^h(^x\ mm3 3, 3Atnm. 
iz. mw.1 nzij^Tix^:^. mt. mmi i^n^ik 
<mcon*>mm^tim^t . miit^co^zmm^mt^ 

{3 i -5 T mmmmnmm 2 cr>wm ( n^zmu 1 1 5£ 
m ) <^mmmm^ 21.22 2 4 io^Mt:*^^ i; 

i¥§co?fv^i¥is]?,f 1 2&^rL-ri.coT\ ffl^i ico^^ray 

x'^h±., m-r-xmrnmrn 1 , 2 2^c7)^Mbt 

[ 0 0 3 3 ] -^v^-C. 03 ( c ) t^^-fJ: ■ptCs <ikn<r> 



J: o Tiisi^^fflmafLH 1 ^{zmmm^T 3 

•th. mm.^m.^r3 6\t. mm i bm.mw^Lx\.^ 
hcox\ )xm-hwm.m3 1,32 h«?«i 1 tt>K ^ 

tfz. mmim.m2\cr)±M2iK±. {m¥±.-)j) 

i5j;t/"«I§ite«S2 2iOTffl2 2 B± m^r:H) l^. 

^timF>^s^-«^'->tfoieiisJi 3 1,32 ^mm-^. 

t'r3 5. 3 6^1^1^3 1, 3 2com:fir^i¥iffl 

{40:^L^v^*^ s.i^mi,zii. mmmm^^y^i'ZX'ox 

ffl?S3 3. 3 4±t3J;t/«3i?LH 1 , H2[^tC*lllffii 

H2rticm)8ffl^>y^Sr)5fiLT^cOi¥§Srtit. -e^O 

x.y^y^B*tTieiSil3 1, 3 2t>j:t^b'T3 5, 

3 6^J^«t-'i>*}StCJ;-^^c. 

[0 0 34]S4>tC, hT3 5. 3 6<7)|^gBtCX,-Kdr 

<i.t:, ffifli*esi«2 1 c7)_hffl2 1 Ai5xz/mmmmm2 
2oTffi2 2Bic. iiEL^^cr'jr^^'ioiO'iBns 

3, 5 4^aiaT, S^7-WXtciOE«Wk$-<i: 
04 (a) (C^-TiatC. eHig«fe^«4 1.4 2 
(ffS5 0//m) JoJ;l/IHIS5 3. 5 4 (JS$2 0// 

m) ^mmmm-h. 

[0035] ^cOf*. 04 ( b ) t^-r i 0 tC. MMTL 

H3. H4i3J;lXW7LH5, H6S:^7L-ri>. >IiOd 
■ib. Ka?LH3, H4tCOV^TIi. Mji?LH 1 . H2t 

mmi^z. YAGP— ifc^m4i«pjfeSrfflv'>^, bp-*?, u 
-^muzx*). sm53. mi^imm4 1 . 21.^ 

2 3 . ^m^B 22, 42, iixx/mm 5 4 

-^tCHg 5 0 ;inn«0«^^i^fflMa?LH 3 ^^11"^ 
-I.. iBm5 3. milt«51^«4 1 , 2 1 . ?E 

mi^24.m^ii m\^ui2) . mimmm2 2. 

4 2. *3j;t;;iii?s5 4{c. m.moumcr,mmmmffim. 
ii?LH 4 ^-^(c^fL-ri. . zcommmmmnmiiH a 
^mm-ht^i,. ^mmsmx'M. mm \(mm> 

1 2^m^'th<r)x\ mm i<Dm^^^*>tp-ffihio. 

1. 2 1.22 ^cO^Mb i l> . 

[0036] -^r. W?LH 5 , H 6{4, fih>m^5 3 . 

wmAi, A2imi^^h. ^wm^z\,i. fflrs53, 5 

4t:7=r hx.«/^y^tJ:oTmF5, F6S:mt 
T®flii^«4 1, 4 2&SltliS-1+Tfcl=, YAGl^- 
■!f"cO|g3^ilig ( 3 5 5 nm) '^SmflT.V-^ ( 1 0 
600nm) ^fSrMWLT. ^omF5, F6$rV 
Xi5'i:L-Cfflllg*feg^4 1, 42{cWfLH5, Hb^m 
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[0 0 3 7] $i>tC, US (a) (C^-ti^tC. 

5, ira«»^ffljt3i?LH4F*ItCi|SI«fif^h-r5 6, WfL 
H5, H6[^C7'7-f yHh"r5 7. 5 8$:ffM-ri.« 

4 1 A± m^.bjj) }5Xi/mmm^m4 2cotb4 2 
1,52 ^m^-r^. fr 55,5 eat/^Ena 5 1 , 

5 2<7D}^)«:tra{4, ±feU;t b'r 3 5 , 3 efcitxgsis 

SSI, 3 2tmmThi. 

[0 0 38] ^>ol>Z. us ( b) iz^jk-t^oiz. frs 
5, 5 6feJ:V^:/7^>'Hb'T5 7. 58(*|tC. X;Kdf 

'>mmi:^mLmt^^. tv-zwa 5. 4 6, 47^ 

AioJ;t/"«)i§*ei*S4 2<7)Tffl4 2 Btc. ®5tttx--K^ 

6 2<7)?eELfch-r?l6 3. 6 4<5Di£gBtC{i. ^tl^ 
KISU15 1, 5 27&iStiJ-ri.J:d{cLTV^^. -ec^f*, 
ffilii*e«i«6 1 0±M6 1 A*3j;lA'^fliiSSi^6 2iOT 

H 7 1 . 7 2 ^mm-^ , 

[0039] ±mLfzmmijmizxiiii. mm. 1 1 tm 
nmsi, 32, 51. 52t iim-rmmmm^'r 

3 6.56 S:ffM-ri.lg(c. S^fi? 1 1 izm^ltzMm^ 

*^'ii'-^r < ^ 0 , r^Bg^Sa 2 1,22 ^iO^Mb WHmT 
L*^i. HU>'k^'t-(±ffMfflli^r2 0 0x4m*}S 

( ^tmrnxtt 5 0 /X m ) «omiffl=5r@coii^)^jgiBifflR 

[0040] laJitCBV^-C . *f|B82:SIS6»«tCfiP tT 

iKBHLfc*^, ^WM\±±xmmm.\,zm'^^tihh<7^x' 

m^LfzmSil 1 Srffl^-^^**. ±Tffil A. 1 1 B*>ii> 



c7)Mffix f-y^'t; j; -5Tjf I^Jgg 1 2 LT 
t\ flL. C:<?5*&{ctJV^Tmi 3t,^-r-l.i:#C 

{±, fSl^gPl 2«ffMf*^/i{i:ffMf«{:mi 3^wm 

m^-thiLX\.^. t.fz. ^mmsi, 32, 51, 5 

2fcJ:tXb'T3 5, 3 6, 5 5, 5 6S:±iBtM'3r-S# 

mx'm^LxhB,\<^. mt\i. ^mmmy^ y^i,zx^x 

ffl?S33, 3 4±i3j:U:'KM?LH 1 , H2rtti*«MiM 
^•y^S^J^fiict. iOSS«MII?l^-y^ilSr*a«ISi: 

LTiHm3 3. 3 4*3cfci^mffl7LHi. H2n\.zwm 

m*t-ClM3 1.32 ^?B^-t'l.:^)£*^W'^>ix 
■S., ±fz. «lliitei^2 1. 2 2. 4 1, 4 2i:LT, 

mm^iin p t f e tcx^f ^ -^mm t: $ -^tz r u r 
[ 0 0 4 1 ] ^ /i, ixmrnrnxu. mu (^mm 

1 1 t tT, il^ 1 0 5//m. 5II*lgPl 21»$40//m 

ffi*>00, ffl^SBl 2<7)if§^§^,icjS<^ 2 5;LxmUi 
T£7)«§i:-ri.t^V\ ||5|«i7);p§^5 0/xml.M±fc-r 

^ztx\ mmmmmmi i o o m\m^-^z t 
T-#&. s<?>t. mmul 2cr>m^i)m<^j:tiz-^ii 

X . mummmnm^iu 2 , h 4 ^mmt^ i^coi— -r 

^ tifiX-t h<ryx\ WHU l 2 coJ¥$ 2: 2 5 mJSlT 

t -ri. -I i: TUDixgc^+^^N? < -r-i. >! t *^-c-i -1. » 

•9 mm^x hcoi: mm-f hZb t^X S o ^i^izv -^M 
[ 0 0 4 2 ] S /otc. XISHIffeff^^Tii, IH« 11 $ 1 

t^cop^^£fflL/>:*^\ mmmi-ffLxmctxcr)±mm.^:m 
mLxmmLxi>B:^\ mm. 2tk.(r)^mm^^mm 

^ifLxmmuzhcD^^'C^ttx. mmi&mms.mi 

mmw!)^mMi,izx'^tidiz^j:t, tfz. ±$mmm 

x'ii. mmmt:T3 ettx, nmm3 1 bmmm3 
2bi^ztibmui it^^mLfci>(Di. tfz. 
mmm^'T5 6bLx, wmm5ibmMm5 2bi: 
^v^ztLbmmi 1 b^mmLfzi,coi^.Lfzii\ mm 
mm^'Tii. mwimm±^mmtihmzm^^ii^ t 

±^j:b'i:mm-tti>(ox'h'oxi>^^\ tfz. iimm 
mmx'ii. ^^commui2{z^ii^iii-^-r^mmm 
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Mt'r 3 6 . 5 5 ^m^LfztiK mmm^'T (^mm 

mm\^'T) Srifflf LTJgJSL7tV^«^^i:'fcJi. loco 

^timwi<7)ms^iiitmm2 1, 4i, ei. 22, 42, 

6 2iij:U-WMm3 1, 5 1, 3 2, 5 2t:mf^lfz 

CH2 ] mucr)mmijmt:yf^^MmmThi. 
[ la 3 ] H 1 izi^-tmmmmmmsicow^ijmco d 

■lb. ( a ) mmcD±rizmmi&mmi5 x v^mm^mmm 
m-hxn. ( b ) mm. mmmtmioj^r/mm^zu- 

mmwMtfsmmizsmm^mm-?,xui:^'twm 

[114 ] n 1 izir^'rmmmmmtMucomm.-^'m<^ 0 

( b ) ms. mmmmmt/imiz]y-^m:x'nm 



[05101 i,z^'tmmmmm&m<7)m&ijmcr>o 

•h. ( a ) n'min^z^zT^. mmmmmmmizwm.m 

i:mm-hJM. ( b ) H)fS^N°^-yco^!i^^a ( y 

11 mw.{±m,m 

1 1 A ±ffl (lliili) 

IIB T® (m2±B) 
1 2 ?I|*]gB 
1 3 S?L 

21. 22. 41, 42. 61. 62 ^SlfgiN^S 

3 1, 3 2, 5 1, 5 2 WMM 

112. HA mmmmmmi ( ^mmmmmm 

?L) 

H 1 , H3 mmmmmM^ {±mwmmsM 

?L) 

H5, H6 WfL 

3 6. 5 6 mmm^r {^wmm\^r) 

3 5.55 ffl«ii#eMih'T ( ^S«*6»f T ) 



[Ell ] 
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CH2] [03] 
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[04] 



[05] 



(a) 



21A 53 31 35 36 





(5i)int.ci.v mm^^ 

B 3 2 B 15/20 

H0 5K 1/03 63 0 



F I 

B 3 2 B 15/20 
H 0 5 K 1/03 



630B 



F:$^-A(##) 4F100 ABOIA ABOIC AB17C AKOIB 
BA03 BA08 BAIOA BAIOC 
DD05A DD40 EC182 EJ152 
EJ332 GB43 JG04B JLOl 
5E346 AA42 AA43 CC04 CC09 CG2 
CG7 CG8 DD44 EE09 FF07 
FF13 FF14 GG15 GG18 GG22 
HH32 



